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TECHNICAL NOTE NO. 1590

INVESTIGATION OF AN APPROXIMATELY O.178-CHORD-THICK
NACA 6-SERIES-IYPE ATRFOIL SECTION EQUIPPED WITH
SEATED INTERNATLLY BATANCED 0.20—CHORD AILERONS
AND WITH A 0.05—CHORD TAB

By Floravante Viscontl

SUMMARY

Hinge—moment, 1ift, and drag measurements were made on an approximately
0.178—chord~thick NACA 6—geries—type alrfoil section equipped with sealed
internally balanced 0.20—chord. allerons and with a 0.05—chord tab. The
purpose of this investigation was to obtain the effects of aileron contour
and. intermal-balance chord on the aileron section hinge-moment characteris—
tlcs end to determine the tab sffectliveness in red.ucing the ailleron section
hinge moments.

The results of these tests 1ndicated that increasing the aileron
profile thickness from that of a trus—contour to that of a stralght—sided
alleron would cause no significant effect on the alleron effectiveness,
would increase positively the rate of change of alleron section hinge—
moment coefficient with both sectlion angle of attack and ailleron deflec—
tion, and would cause little change in the hings-moment parameter for a
given rate of roll at low alleron deflectlion but would cause a decrease
in the hinge-moment paremeter for a glven rate of roll at the high alleron
deflections. TIncreasing the true—contour alleron intermal-balance chord
from O up to approximetely 51 percent of the aileron chord would not
ceuse the rate of change of alleron gsection hinge momsnt with alleron
deflection to becomes poeitive. The effectiveness of the tab in reduclng
the ailleron section hinge moments 1s large at low angles of attack and
low alleron deflesctlon but decreeses appreciebly at high alleron deflec—
tions,- At thes higher angles of attack, however, the tab effectiveness
varies inconsistently wlth alleron deflection.

INTRODUCTION

Teste were conducted in the Langley two—dlmensional low—turbulence
tunnels for an approximate NACA 6-serles—type wing section to obtain data
appliceble to the design of the alleron and to determine the hinge—moment
effectliveness of the tab., The wing sectlon had a maximum thickness of
0.178 chord located at station 0.35 chord and was equipped with sealed
internally balanced 0.20-—chord ailerons which differed in alleron contour:
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shape and in amount of internal-balance chord. A true—contour 0.05—chord
plain tab was tested in conjunction wilth one of the trus—contour
internally balanced allerons.

Alleron sectlon hinge-moment, alleron effectiveness, and tab hinge—
moment effectivensss data were obtalined at a Reynolds number of-2.5 X 106.

Some tests were conducted at s Reynolds number of 6.0 X 106 to obtain

the relative 1i1ft and drag characteristics of the airfoll. section equipped
with & true—contour neutral alleron and with a stralght-seided nsutral
allercn.

COEFFICIENTS AND SYMBOLS3

The coefficients esnd symbols used in this paper are as follows:

cy eirfoll section 1ift coefflcient (?i;)
cq alrfoil section drag coefficient (Eig>
Ch,, alileron section hinge-moment coefficient based on alleron
h
chord 32
2%,
cq allercn section hinge-moment coefficient based on alrfoil
h
chord a2
q.C
AP/qo soal pressure—difference coefficient, positive when
pressure below seel 1s greatsr than pressure above seal
1 alrfoll section 1lift per unit span
d alrfoll section drag per unit span
h, alleron section hinge moment—per-—unit span, poeitive
when alleron tends to deflect downwerd
c airfoll section chord with alleron and tab nsutral
Cq chord of alleron behlnd allsron hinge axis

cg . chord of tab behind tab hinge axis



NACA TN No. 1590

o
o

]
i ¥
S
e’

Q
=2
)
]
N
Q/
& @
e _-
[o/

internal—baelance chord, distence from alleron hinge
point to mldway polnt of flexible seal

free—gtreem dynamlic pressurs (%pdvo%)

free—stream density -
free—gtream velocity
alrfoll section angle of atteck, degrees

alleron deflectlion wlith respect to airfoll, positive when
tralling edge is deflected downward, degrees

tab deflsctlon wlth respect to alleron, positive when
tralling edge 1ls deflected dowmward,; degrees

Reynolde number
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ag alleron section effectlivensss paremeter 55

- oy
Saﬁt tab hinge-moment effectiveness parameter (b_—i)

Q’O’ Ch
Aty increment of airfoll ssctlon angle of attack, degrees
Cﬁao>p effective change in angle of attack caused by rolling
velocity, degrees

OBy increment of alleron deflectlion, degrees

fa¥ed
(T—§> alleron section effectliveness parameter (ratio of
e/ =100 increment of airfoll section angle of attack to
increment of alleron deflsctlion required to maintaln
constent 1ift coefficlent)

6*%1) increment of alleron sectlon hinge—moment coefficient
%5 due to alleron deflection at constant sesction angle
of attack
Qﬁch ) increment of alleron section hinge-momsnt coefflcient
8/ due to chenge 1in soction angle of attack at constant

elleron deflection

ABHT increment of total aileron section hinge—moment
coefficient in steady roll :
Ac
———%%%;— alleron section hinge-moment paremster
a

The subscripts to partial derivetlves denote the variables
held constant when the partial derivatlves were taken. The derivatives
were measured at zero angle of ettack and at zero deflection of the
control surfaces except for the tab hings-moment effectiveness parametsr
which was measured et zsro angle of attack end zero alleron deflection
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and the paremster ch6 which was measured et ell the tab deflectioms

investigated. t

MODEL

The model tested was an approximate NACA 6—series—type airfoil
gection developed by a straight—lins fairing between the NACA 63(420)-321
and NACA 65(318)-415 airfoll sections and had a 24—inch chord with its
maximm thickness (0.178 chord) iocated at station 0.35 chord from the
wing leading edge. Ordinates for the wing section are pressnted in
table I. The model was constructed of laminsted mshogeny with the
exception of the 0.20-chord sileron and the 0.05~-chord tab, which were
made of cast bronze.

The trus—contour aileron, which was constructed with dinterchangeable
internal balance, was modified by filling in the cusps on the upper and
lower surfaces with modeling clay to form a stralght—sided ailleron.
Sketches of the aileron and the aileron—tab configurations investigated
are shown in figures 1 and 2, respectively. It may be noted in figure 1
that the alleron vent gaps were lIncreased at the O.’-l-3ca internal—-balance
configuration; however, refersence 1 shows that thils slight increase is
negligible. A rubber seal, attached to the alleron balance and main
wing section along ths complete span of the model, was used to prevent
a flow of alr through the ailsron vent gaps. Modeling clay was used to
seal the tab nose gap throughout the span of the modsl. The model was
prepared for tests by sanding with No. 400 carborunium paper to produce
aerodynamically smooth surfaces.

APPARATUS AND TESTS

When mounted in the Langley two—dimensional low—turbulsnce tunnels,
the model completely spanned the 36—inch test sections. Aileron hinge
moments were measursd by means of a callbrated torgus rod; whereas,
the airfoll 1ift and drag measurements and the followlng corrsction
factors, which weore used to correct the tunnel data to free—alr condi-
tlons, were obtained by the methods descrilbed 1n reference 2:

¢y = 0.973cy?
cq = O.988cd'
Ch, = O.9880ha'
ap = 1.015a,"
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where the primed quantities represent the values measured in the tunnel.
The hinge-moment coefficlents were not corrected for btumnel—wall effects
on the pressure dlstribution over the airfoll; approximabte calculations,
however, indicate that the correction probably does not exceed 0.002cyt.

The alrfoll—lift and alleron hinge—moment deta were obtained at
aileron end teb deflections ranging from —18° to 12° and —20° to 20°,

reapectively, at a Reynolds number of-2.5 X 106 corresponding to a

Mach number of 0,17. For the aileron-neutral condition, reletive 1ift
end drag characteristics of the airfoll section equipped with the true—
contour alleron and with the straight—slded aileron were obtained in
the ILangley two—dlmensiomel low-bturbulence pressure tumnel at a Reynolds

number of 6.0 X II.O6 corresponding to a Mach number of 0,12.

RESULTS AND DISCUSSION

Alleron Characteristics

Alrfoil-lift, alrfoil-drag, and alleron hinge~moment data applicable
to the deslgn of the alleron are presented 1n figures 3 to 11, and a
sumary of the peremeters used in thig Investlgetlon 1s presented in
table ITI. The discussion of the data refers to the data obtained at a

Reynoldsg number of 2.5 X 106 unless otherwlise stated.

Sectlon characteristics.— The alleron—contour modification
resulted in a reduction of approximastely 3 percent in Cly for the
two Reynolds nmumber investigeted (figs. 3 to 5 and table II) and caused
no significant change in meximim section 1ift coefficient or minimum
gection drag coefficient at a Reynolds number of 6.0 X 106. A negligible
decrease in lift—curve slope occurred wlth a change In Reynolds number
regardless of the alleron contour investlgated.

Increasing the alleron profile from a true—cantour allsron to a
straight-gided alleron had no substential effect on the parameters 07'5

and o (fige. L end 5 and table II). The values of the effectiveness
persmeter ag (teble IT) of the two ailerons investigated with 0.43cy

internal belence were approximstely 0.88 percent of. the value (—0.55)
predicted from thin airfoll theory in reference 3 and were approximately
equal to the value obtained for the NACA 653-418 airfoil equipped with

e plain true—contour 0.20-chord alleron (reference 4). At a section
11ft coefficient of 0.40, the values of the effectiveness

A,
paremeter <ZE§) (table IT) indicated that noc change in aileron
§g=E120
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efPectiveness occurs over the range of ailsron deflection of +12° for the
ailerons of different contour equipped with O.h3ca internal balance.

A change in the alleron contour from a true-contour allsron to a
straight—aided aileron with 0.43cg internsl balence increased positively
the values of ch6 and cha from —0.0031 to —0,0021 and from —0.0034

to —0.0011, respectively (fig. 9). A decrease in the sealed intermal-—
balance chord from O.60ca to O.k3ca increaged negetively the value of
the paresmeter cj_ from 0.0028 to —0.0031 and had a relative smaller

effect (—0.0014 to —0.003L4) on Cho+ Velues of the parameters cCpg
and cha of the true—contour.saileron wlth less than 0.11-30a internal
balance were computed from the followlng equations:

2 2
s I(cb cp
Chsl = °h52 + 2 (‘g)l hd (a:)e (l)

Py, oy 2 o1, 2
oy = o, F (B - () )

where the subscripts 1 and 2 denote any given emount of intermal
balence. Data for the three internally balanced true—contour ailerons
were substituted in equations (1) and (2), and average values of cCpg

and Ghm of allerons with less than O.’-l-3ca internal balance are plotted

in Pigure 9. Increasing the true-contour aileron internal—vpalance chord
fram O up to approximately 51 percent of the aileron chord would not
causs the rate of change of alleron section hinge moments with alleron
deflection to becoms pusitive and would have a relatively smaller effect
on the rate of change of alleron sectlon hinge moments with section
engle of attack.

Effect of contour on characteristics in steady roll.— For comparison
of the allerons of different contours, the rate of change of the total
alleron section hinge-moment coefficient with ailleron deflection in
gtoady roll was calculated by the equation given in reference 5
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2 (N,
where n —-—gi—ll— Values of _____22. of 0.29 and 0.28 were obtailned

A,
from the data of reference 6 for corresponding values of ZEQ of the

a
true—contour and straight-sided ailerons, respectively. These values
were calculated for a typlcal large alrplans which has the followlng
characteristics:

Atleron chord (constant percent of wing chord) « « « v« .+ o » « « . 20.0
Alleron location, fraction of semispen:
Inboard end « + ¢ ¢ v 4 4 4 e 4 ke b e e v e s e s e e e s . 058
Outboard =snd .« « ¢ ¢« ¢« 4 & ¢t ¢ o s s 4 e e b e 4 s 1 e e e 0.99
Wing aspect ratio . . & ¢ ¢ « i 0 v i e e e e ST e h e e e g.0
Wing taper ratio . « « . ¢« ¢ ¢ 4 . L 4 4t e 4 e e e e e e e . . 0.379

An sgual up end down alleron deflectlon is ‘assumed in this method of-
eanalysis.

Pa¥e! . . R
The hinge-moment psrameter - plotted egainst Aa, (fig. 11)
Do (DB,
1s ussd for comparison of allerons of different contour. Ths smaller ths
AQHT

value of the hinge-mcment paramster for a given value of Aag,
Aa /0B
the more advantageous the combination should be for providing & lower
control force for & given helix angle of the wing tip. Incrsasing the
true—contour—aileron profile thickness to form a stralght-=sided alleron
Ja%)
would cause littls change in the hinge~momsnt paramster ———EEL—- for a
Aab/ABa
given rate of roll at low allsron deflections but would cause a decrsase
in the hinge—moment parameter for a given rate of roll at the high aileron
deflection. Within a range of alleron deflection of 0° to -6°, tha
control forces of the true—conmtour alleron with O. h3c internal balance
would be approximetely the same as those of ths straight—sided ailvron
with 0.43cy internal balance.

Teb Cherscteristics

The discussion of the teb characteristics refers to the data
pregsntod 1g figures 12 to 1k which were obtained at a Rsynolds number
of 2.5 x 10
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At low sngles of attack (—3° to 3°), the rate of change of ths
alleron section hinge-moment coefficient with aileron deflection for
low alleron deflections becomes gradually more negative as the tab is
deflected u ds and graduslly less nsgetive as the tab is deflected
dovaward. See fig. 12.) The rate of change of ailleron section hinge—
moment cosfficlent with alleron deflection for low alleron deflections
remains reasonsbly constent st the high angle of attack of 10.2°. The
rate of changs of alleron hinge moment with tab deflection is presented
in figure 13 for the alleron neutral, which 1is the condltion of most
importance for trimming. The tab appears to be most effective in
reducing ths aileron section hinge moments at the low angles of attack
between a range of tab deflection of —15° to 10°. At the higher angles
of attack, a reduction occurs in the tab trimming effectivensess.

The rate of change of ailleron deflectlon with tab deflection Sast

is & measure of the effectiveness of the tab in balancing the increment
of alleron hinge moment caused by the aileron deflectlon at a constant

engle of attack. The tab effectlvensess parameter &g, a5y, indicates that

the smaller the teb deflection requlred to balance the lncrement of
alleron hinge momsnt dus to a glven alleron deflection, ths greater is
the tab hinge—-moment effectiveness. The value of 5aat megsured at

zero angle of atteck and at zero ailleron deflection (fig. 1) is maximum
and equal Lo epproximetely 2.7 for g very limited range of ailleron
deflection between epproximately —4° %o h however, the tab retalns
most of thils effectiveness in the range of aileron deflection from —8°

to 6°, The effectiveness of the teb in reducing the aileron section
hinge moments 1s large at low angles of attack end low alleron deflectilons
but decreases appreciably at high aileron deflectlons. At ths higher
angles of attack, however, the tab effectiveness varies inconsistently
with alleron deflection.

CONCLUSIONS

An investigation masde on an epproxlimately 0.178—chord—thick
NACA 6-seriss—eirfoill section equipped with 0.20-chord ailerons and
with a 0.05—chord tab indicetes the followlng conclusions:

1. Tncreasing the trus—contour alleron proflle thickness to form
a stralght-sided alleron would cause

(a) No significant effect on the aileron section effectiveness
parameter af

(b) A positive increase in the rate of change of aileron
gection hings-moment coefficlent with both section angle of attack
and alleron dsflection
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(¢} Iittle chenge in the alleron section hings-moment perameter
for a glven rate of roll at low ailleron deflection, but a decreass
in this hinge-moment parameter for a given rate of roll at the high
allsron deoflections ' -

(4) & slight decrease in the rate of change of section 1lift
coefficlent ¢; with section angle of attack a

(e) Little affect on the maximum section 1ift coefficient and the
gectlon drag coefficlents throughout the Jow drag range for a neutral
aileron

2. Increasing the true—contour saileron sesaled internel—bslance chord
0 up to approximetely 51 percent of the alleron chord would

() Not cause the rate of change of aileron section hinge
momente with aileron deflection Chy to become posgitive

(b) Have & relatively smsller effect on the rate of change
of aileron sectlon hinge moments with section angle of attack cha

3. The effectiveness of the tab 1n raducing the alleron section

hinge momsnts is large at low angles of attack and low alleron deflections
but decreases apprecisbly at high aileron deflections. At the higher
angles of attack, however, the teb effectlivensss variles Inconsistently

with

alleron deflection.

Langley Memorial Aeronautical Iaboratory

Netional Advisory Committee for Aercneutics
Langley Field, Va., December 9, 1947
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TABLE I

ORDINATES FOR AN APPROXIMATE 0.178-CHORD-
THICK NACA 6-SERIES-TYPE AIRFOIL SECTION

[Stations and ordinates given
in percent of airfoll chordl

Station ) r Lower
or ffxate ordinate
0 0 0
.155 1.2} ~-.527
.50 1.83 -1.08
% z.éé -;.5;
s | B8 | 3
10 6.37 -l .81
12.5 g.é; -5.2
15 .29 -2;7
20 9.27 -6.3%9
25 9.9% -6.81
30 10. -7.07
5 L0.67 =7.10
0 10.64 -Z.os
L5 10.42 -6.71
50 10.00 -6.22
5 . =D
20 gugg "‘o97
65 2.81 -L.2%
70 6.81 =2.,010
55 Z-?l ~2.54
0 .51‘ -1071
B | x|
95 .98 «15
100 0 o]
"L.E. radius: 2.20
Slope of radius through
L.E.: 0.162
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TABLE II.- SECTION PARAMETERS MEASURED AT o = 0°
A,
AND 8, = 0° EXCEPT FCR (Zaﬁ
8 =t12°
MEASURED AT ¢ = 0.40
Int 1 (A%
erna R cy cy ag —_— chm Cy
balan ® 5 AB, 5
aiance 8/ 8g=112°
True-contour alleron
0.60cg | 2.5 X 100] mmmmm | e e e -0.001k | 0.0028
O'5oca ?-'5 ------------- L_'- ---------------- --0022 --0005
. 0.117]0.0 -0.480 -0.480 ~-.00 -.0031
0.4303 {g,g 11 _--?? O S _--__§ ________
Straight-sided alleron
0.k 2.5 0.113{0.055|-0.485 -0.480 -0.0011 |-0.0021
432 | 96.0 RET) PSR M NSRRI EASIANI SR
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Figure 2.~ 8ketch of the Internally balanced trua-contour slleron equipped with a tab
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Figure 9 .- The effect of sealed internal balance and aileron contour
on the hinge-moment parameters oha and o

aileron on an approximate 0.178-chord thick NACA 6-series-type

airfoll section.

R, 2.5 x 10°,

of a 0,20-chord
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Figure 10.~ Variation of alleron hinge-moment characteristics with alleron
deflection at a constent sectlon 1lift coefficlent of 0.40 on an epproxi-
mate 0.178-chord thick NACA 6-series~-type airfoll section for twWo differ-
ently shaped 0.20-chord-ailerons with sealed O.}3-aileron-chord internal

balance. R, 2.5 x 10".
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. Q. 8
equivalent change in section angle of attack required to maintein
a constant section 11ft coefficient of 0.0 for deflection of
differently shaped 0.20~chord gsilerons with mealed OJi3-aileron~-
chord internal balsnce on an approximete 0.178-chord-thick

MACA 6-series-type airfolil section. R, 2,5 x 10°.,



22

]

8ection lift cosffivient,

L!I"lﬂalJ"I}{Ehlﬂildlllllﬂilllln" I Illllll ‘”|I(l !I!'II’HI I

°  NACA TN No. 1590

o
a
<
A
v
b
d
L4
N

Blklchiti ke
&HE'I’BH il mrrmmnrmmmm'
lll‘illlllll IIIII‘HHPJ|'l'Illlll'illlllﬂmllhlii
ifEhBEL ’le-l”ﬁ: it L
iliﬂi' T ||ld
i il |j§lll“ LGN G R

SR | i | c.
O ey i
mﬁmlimﬂﬂhnﬂﬁ! kit AR ﬂh l'ﬂhmm"ﬂ!llh‘lﬂﬁ"'"l""
0 o B T S LT i|](! T R A S e T
ﬂ;lh'}!f 'ﬂﬂﬁﬁﬂl“ﬂﬂ.klm PR i T TN e 1 o SR DA i [I“q h"]"ﬂlll“]!]ﬂm’mqi
ATFE 1 e e M R e G s AR B e %lIWIIJ”ﬂﬂll"]’ﬂlniﬂ" '31”"1 T ﬂsl"f[l”ﬂ}k! IR T
Tfﬁlﬂlllﬂﬂmm “ﬁmllﬂ‘mﬂ’h ”\I'{lihﬂlﬂl il IHU xllllllmlll ALl R TR AT e
il mﬁh LR e e , I =ﬂll I""Ull' Iﬂll‘lﬁm“'"”ﬂJll'llﬂ'lhﬂl][!ll||l||||I :
ﬂlh ’[IHIlﬂihllllllilllﬂill“"‘”“l” e e T e
""l"""ml hlgliﬂdl ﬂﬂmI'ﬁ'"ﬂi|IIF"|||1|lﬂ'h|l|!!|||||||l I
|I|||I|llllmu‘ HERNED 'll l|l HH"" {
il '”h '”'lﬂlﬁlﬂlm '] IH i ’lhll-hl'lﬂﬂ"“”m"l lI 114” [
’NIHNHIII' |‘l H| l]lﬂH]l]ﬂ]lumﬂ"%.l.ﬂ‘ilﬂhlm i i
hl uﬁmmn ml'lﬂl'lﬂ'lliliml"‘l I I] mi l{g it Al I ﬂﬂll'.ﬂm”maﬂ' l'm.ﬂlhl Hﬂm RS
HI.II"IHI ﬂl[mllllmhﬂﬂhi 'N"I"lll"lllm;ﬂ ||"||| [HLTH '|"|[|||||}||h||"mfl'm||.|ﬂlmm TR ﬂl[l [ Bill G PR

HEI H lIHmI!'IIIRHIIEIIIIIA.*!!llﬂllll A, T i [ T
IIEIE] Illlllﬂllll FillHiE HIIIIl l|"| i UE JI llllhl{ FI “ﬂ IhﬁllmlTIL.illﬂlllgllli IIIFﬂlh IBI Ih‘l'l IEI'E

l]l m

ﬁlﬁILHlllﬂlllﬂﬂllllﬂllhlhIIll’ullllllllflllldllﬂlllh 'ﬁuii""IHIl A Iml.lla illEi

i HER TR L R
S e BRI IﬂIIIIE I il 'I!.-!ﬁ"ll lIIIII“nuH!'"'lII Il rI Illl m'm |-EI 'lr' ARl I A
ks BT |I|IIIIIIHIBI'III lllllllllHdlfI{;

ﬂﬂﬂﬁﬂﬁl‘ IR
A ‘ﬂﬂilhﬁﬂﬁl R BIRA e LR ) “h"'I g lg "Nl Iuﬂlﬂﬂlllﬁhlmmmﬁii IR
HWER’I!E?IHI i HE[ R III'lI:lIIIlIHln Al llllI I hlﬂllllll Iﬂﬂuﬁ:ll Illl HHIII!HII]IL!I

I
'HzIHH! (AR IFIH lllllllllh'lllllll gl ﬂllmlms. o 'EIII mlll“i i
I L L AL nllllhml |'|I'H|llll!lll!! i I.ml hnnmm fllIHI III’II ﬂﬁ'

Il AL O R L T R i
E'Emnmmlﬁ IEgllﬂéwlI“ﬂh'illlilﬂl‘lulﬂlll HIIIIIIHIl'ullllﬂill|lilllldlﬂllﬂ ".ﬁl IHI!HH ll!i]lll.llll][“hlﬂﬂlllﬁlllﬂll
] 4 : I

T
e

6" !.!ll IT1TIT111s

(a) 6o = ..5 .
- and hinge-moment teristics of
Pigure 12.,- Alleron effectiveness g6 g T e

0.20-chord trus=~contour alleron with seeled O
fhe & 0.05-chord tab on en &pproximate

internal balsnce and wi .
0.178~chord~thick NAGA g):neries-typo airfoil section.

Rn 2'5 "17



NACA TN No. 1590

ey
g
-
g
~
g
(-]
-
|
g
3
H
H

Alleron Qeflection, &,, deg

(8) a5 =0°,

Figure 12.~ Continued,

23



24

Section lift coefficienty o3

.
;
i
5;
g
g
3
:

g

NACA TN No. 1590

SHELRL i
5 [ SR S
LR e S g T
i A L I 1
HELE TR A T LA e
EIEREBIAENLRR AN
! gl il
jti: LR TS A
R B Al
e

i

(o) a, = %,

Figure 12,- Omtinued.



NACA TN No. 1590

Aileron deflection, 85, deg

{d) g, =6.1°
Figure 12.~ Oontinusd.

—~
[ X
3

on
~

o
=}
<o
A
v
>
<
14
N

25



26

°p,

;!
g
g
g
g i
§
1
g
2
g
3

(&Y a, = 10.2°.

Figurs 12,- Qonoluded,

ARNAv4dboODoO

NACA TN No. 1590

ER I
il h‘.?ﬁll?dﬂll.l'lﬂl"ﬂ gl

A i

i-:lf-!;iﬂl“ﬂﬁ‘ 1 “ﬂﬂ‘lﬁ! vmmum ERER

TRliRL R



-. 00}

—---—10.2

-,008

Tab deflection, &, deg

Figure 13 ,- Variation of the Chy parameter with tab deflection for
t

a 0.20-chord true-contour aileron with sealed 0.}3-ailerocn-chorad
internal balance and with a 0,05-chord tab on an approximate :
0.178-chord-thick NACA 6-series-type airfoil sectlon. &g, 0°;

R, 2.5 x 106,
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Figure 1.~ Variation of aileron deflection with the tab deflection required to maintaln a
constant alleron mection hinge-moment coefficlent of zero on an 0.20~chord true-contour
aileron with sealed 0,L3-alleron-chond internel balance and with s 0,05~chord tgb on an

approximate 0.178-chord-thick NACA 6-series-type sirfoll section. R, 2.5 x 10°.



